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Phenomenon cryptocurrencies, esp. Bitcoin:   (1) technological vs. (2) economic perspective 
 

(1) Payment token based on blockchain technology,  decentralised and redundantly recorded,  
not relying on central institution 

 
(2) Digital commodity traded on non-institutionalised markets,  no currency or money,           

value is originated by trust in that value 
 
 Bitcoin as new, original asset class for investors 

 

More and more institutional agents accept to invest into Bitcoin 
 

- Rising acceptance by private investors 
 

- Regulation attempts by governments, central banks, financial supervisors 
 

- Public extension: futures contracts,  effective payment possibilities,  ETFs, … 
 

- Large quantities of money supply at low interest rates until 2022 
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Research questions:  Is Bitcoin a meaningful digital asset?  
           …      suitable as portfolio admixture? 
           …      effective as a hedge to other assets? 
 

Related literature:  
 

(1) Technological issues:  e.g. Böhme et al. (2015), Dwyer (2015), Schinckus (2020) 
 

(2) Valuation and pricing:  e.g. Schilling, Uhlig (2019), Liu et al. (2019) 
 

(3) Market microstructure:  e.g. Ghysels, Nguyen (2019), Aleti, Mizrach (2021) 
 

Impacts on portfolio composition? 
 

Dyhrberg (2016), Bouri et al. (2017), Fang et al. (2018) confirm hedging abilities; 
Klein et al. (2018) reject hedging capabilities of Bitcoin 

 
Guesmi et al. (2019), Trimborn et al. (2020), Petukhia et al. (2021) affirm positive 
diversification impacts 
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Daily settlement prices of German stock market index DAX (KKMDB) 
 
Daily Euro Bitcoin prices (BTC) close to 5.45 pm MET (Bitcoin.de) 
 
Risk free rates at one-year maturities (Deutsche Bundesbank) 
 
Period from January 2, 2012 until December 30, 2020 
 

Daily discontinuous returns of DAX and BTC prices 
 

𝑟𝑖 ,𝑡 ൌ ሺ𝑝𝑖 ,𝑡 െ 𝑝𝑖 ,𝑡െ1ሻ 𝑝𝑖 ,𝑡െ1⁄ , 𝑖 ൌ DAX, BTC  
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Risk averse investors seek for assets improving the risk-return-ratio of their portfolio 
(Kumar, 2009) 
 To be independent of assumptions on investors preferences (Elton et al., 2014): 
 

(1) P of DAX and BTC with same projected standard deviation like pure stock portfolio 
 

(2) MVP out of efficient DAX-BTC portfolios 
 

Portfolios are held to December, 31, rebuilt at same procedure etc.  (no short sale constraints) 
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Ex post calculation of reward-to-variability-ratio 

          

 𝑆𝑀𝑖 ,𝑡 ൌ
𝑟𝑖 ,𝑡
∗ െ𝑟𝑓 ,𝑡െ1

𝑠𝑖 ,𝑡
∗ ,     𝑖 ൌ DAX, P, MVP, 
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Naive diversification? / Estimation error in portfolio optimisation  (DeMiguel et al., 2009) 
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Risk averse investors seek to avoid negatively skewed payoffs, and wish to limit risk 
exposures (Kumar, 2009) 
 
To understand the relation between DAX and BTC returns: regression analysis (Greene, 2018) 
 

 𝑟BTC ,𝑡 ൌ 𝛼 ൅ 𝛽𝑟DAX ,𝑡 ൅ 𝜀𝑡 , 
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Distinguishing in days with positive/negative signed DAX and BTC returns 
 
2,275 return obs.    DAX:  1,223 (+)  and  1,052 (-) 
      BTC:  1,276 (+)  and     999 (-) 
 
Joint occurrence – once unconditioned,  once under given sign for DAX return 
  

  DAX+ DAX– cond. DAX+ cond. DAX– 
Full sample BTC+ 

BTC– 
0.3081 
0.2295 

0.2527 
0.2097 

0.5732 
0.4268 

0.5466 
0.4534 

2012 BTC+ 
BTC– 

0.3110 
0.2323 

0.2756 
0.1811 

0.5725 
0.4275 

0.6034 
0.3966 

2013 BTC+ 
BTC– 

0.3715 
0.1858 

0.2925 
0.1502 

0.6667 
0.3333 

0.6607 
0.3393 

2014 BTC+ 
BTC– 

0.2262 
0.3333 

0.1706 
0.2698 

0.4043 
0.5957 

0.3874 
0.6126 

2015 BTC+ 
BTC– 

0.2964 
0.2490 

0.2134 
0.2411 

0.5435 
0.4565 

0.4696 
0.5304 

2016 BTC+ 
BTC– 

0.3294 
0.2039 

0.2784 
0.1882 

0.6176 
0.3824 

0.5966 
0.4034 

2017 BTC+ 
BTC– 

0.3571 
0.1786 

0.3214 
0.1429 

0.6667 
0.3333 

0.6923 
0.3077 

2018 BTC+ 
BTC– 

0.2470 
0.2390 

0.2470 
0.2669 

0.5082 
0.4918 

0.4806 
0.5194 

2019 BTC+ 
BTC– 

0.3108 
0.2669 

0.2311 
0.1912 

0.5379 
0.4621 

0.5472 
0.4528 

2020 BTC+ 
BTC– 

0.3228 
0.1772 

0.2441 
0.2559 

0.6457 
0.3543 

0.4882 
0.5118 
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Multiple regression analysis  
 

 𝑟BTC ,𝑡 ൌ 𝛼 ൅ 𝛽1𝑟DAX ,𝑡
൅ ൅ 𝛽2𝑟DAX ,𝑡

െ ൅ 𝜀𝑡 . 
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(+) Diversification potential of Bitcoin 
 improved portfolio performances and quantile risk measures of DAX-BTC portfolios 

 
(–) Hedging capabilities of Bitcoin 
 no evidence for Bitcoin as a hedge against stock market downturns 

 
For other periods than reported: no substantially further findings 
 

Researching hedging abilities:  consideration of shorter time periods  
 
Structural break in 2020?  (pandemic, geopolitical instability) 
 
Time series extension 


